A feline pancreatic acinar cell carcinoma studied by light and electron microscopy was characterized by three growth patterns: acinar formation, colloid production and sheets of neoplastic cells. Ultrastructurally, the acinar origin of the tumor was determined by the presence of zymogen granules, some of which contained and released microfibrillar material.
Adenocarcinoma of the exocrine pancreas is a significant feline neoplasm, with an estimated frequency of 12.6 per 100.00 patient years at risk [ 1 I]. Pancreatic carcinomas of dogs and cats usually have been assigned a ductal origin on the basis of the gross and light microscopic appearances of these tumors [12, 141. In a recent ultrastructural study of four canine pancreatic adenocarcinomas, however, all were shown to be of acinar type [l, 31. This suggested that this variety may be more common than ductal carcinoma in dogs. This report documents the acinar origin of a similar pancreatic neoplasm in a cat.
Materials and Methods
An 1 1-year-old female domestic short-haired cat presented with periodic anorexia and weight loss. She had a midventral abdominal mass. An abdominal radiograph indicated that the mass was in the right upper quadrant, and a barium study of the upper gastrointestinal tract showed displacement of the duodenum but no encroachment on the lumen. Laparotomy showed a firm tumor mass surrounding the duodenum, with seeding of the peritoneum, and metastases to the regional lymph nodes.
Tumor tissue was removed and fixed in 10% buffered formalin. Tissue for light microscopy was embedded in paraffin and stained with hematoxylin and eosin (HE), periodic acid-Schiff (PAS) and mucicarmine. Tissue for electron microscopy was cut into I to 2 mm:' tissue blocks and transferred into 2% cold glutaraldehyde with 0.1 mol/l cacodylate buffer, pH 7.4. The tissue was fixed in 1% osmium textroxide in 0. I mol/l cacodylate buffer, pH 7.4, dehydrated in graded ethanol solutions and embedded in epon 812. For orientation, 1-micrometer thick sections of epon-embedded tissue were stained with toldidine blue. Thin sections were cut at 50 to 70 nanometers on an ultramicrotome and stained with uranyl acetate and lead citrate.
Results
The primary tumor had two major growth patterns. There were regions of closely packed acini similar to normal pancreas except for the lack of ducts and islets (fig. fig. 3 ). Some of these granules contained a tightly packed microfibrillar material ( fig. 4 ), which was also present and more abundant in the acinar lumina ( fig. 5 ). The secreted microfibrils were aggregated as fascicles of interlacing strands. On cross section, they were 2 1 nanometers in diameter ( fig. 5 ). Cytoplasmic granules containing mucin were not seen. All tumor cells had abundant rough endoplasmic reticulum, mitochondria and Golgi apparatus. Cell nuclei were round or oval with irregularly clumped chromatin and large nucleoli.
Discussion
Adenocarcinoma of the exocrine pancreas is more common in dogs and cats than in other domestic animals [ 111. In studies of spontaneous pancreatic carcinoma in dogs and cats, the tumors reported are adenocarcinomas, often with prominent formation of glandular structures [ 1, 3, 6, 9, 101 . In carnivores, these tumors, especially those rich in mucin [6] , are thought to be of ductal origin [12, 141; however, in a recent ultrastructural study of canine pancreatic carcinoma [ 1, 31, it was found that neoplastic cells in all four cases contained zymogen granules, which indicated an acinar origin.
In our cat the acinar origin of the tumor, which was suggested by light microscopy, was confirmed ultrastructurally by the presence of zymogen granules in many of the tumor cells. Furthermore, the tumor had several features that have been described in acinar cell carcinomas of other species. Intracellular PAS-positive droplets [ 161 and extracellular mucinous material [15, 161 have been noted in human acinar cell carcinomas of the pancreas, but their nature and source have not been delineated. Ultrastructurally we saw no mucin granules in our tumor. The abundant tumor necrosis and peripancreatic fat necrosis in our cat have been reported in canine neoplasms [ 1, 2, 8, 91 . In man, necrosis is an important feature of pancreatic acinar neoplasms and is associated with disseminated fat necrosis [4, 5, 131 caused by lipase released by the neoplastic cells.
An unusual finding in our cat was the microfibrillar material associated with some of the zymogen secretory granules. Altered content of zymogen granules with a microtubular configuration has been described in pancreatic acinar cell neoplasms in the dog [ 1, 31, rat [ 101 and illustrated in man [5, 7, 161 . Furthermore, in the dog, these changes are seen in granules associated with the Golgi complex, and thus, occur early in the synthetic pathway [3] . The significance of these structural changes in the secretory product of neoplastic acinar cells is not known.
